The purpose of the present paper is to expose in some detail the technical problems relating to the extraction of the vector coupling constant from the beta decay of complex nuclei. The paper also considers the extraction of the axial coupling constant from the beta-decay of the neutron. The internal consistency of all data relating to beta-decay, including that of the muon, is also examined, within the standard model, with a view to the possible intervention of WR .
INTRODUCTION
Ideally, allowed vector (Fermi) beta-decay just spirits away charge since the leptons are in a mutual j = 0 state and, furthermore, do not carry orbital angular momentum away from the nucleus; the nuclear wave function is unchanged; the nucleus is simply tilted in isospin space. Allowed axial (Gamow-Teller) beta-decay, on the other hand, flips nucleon spin with the leptons being in a mutual j = 1 state so that such decay may change the J-value of the nucleus, or may change the nuclear wave function, leaving J unchanged, or may leave the nuclear wave function unchanged in which case it simply tilts the nucleus in ordinary space as well as in isospin space. Evidently, if the transition is between states of J = 0 without change of parity only vector decay is possible and that only if the states are members of the same isomultiplet T. Furthermore, if we accept the hypothesis of the conserved vector current (CVC), at least in its weak form, we have:
(1) 
for the transition Tz --t Tz + 1.
THE REAL WORLD
Equation (1) and its concomitant Gv apply in an ideal, completely chargeindependent, world, Gv there being the primitive constant of vector coupling for the nucleon. In practice, de facto charge dependences of several kinds subvert Eq. (1) at various levels. That such effects are of major importance is demonstrated in Fig.   l(a) where the experimental (ftV of the eight accurately-measured J" = 0+ --t 0+ transitions within T = 1 isomultiplets* (for which 1 M 12= 2 in Eq. (3)), as listed in *It is amusing to note that the availability, for accurate study, of all eight members of this set is due to various "accidents": in the case of 14 0 because the (Gamow-Teller) transition to the ground state of 14N, which might have been expected to overwhelm that of the Fermi decay in question, is highly suppressed (cf. the analogue 14C); in the cases of 26 Aim and 38Km because, although the J" = 0+, T = 1 states of those bodies, from which the vector decay of Fig. l(a) takes place, are excited states they are separated from the T = 0 ground states of high spin (J = 5 and 3 respectively) by such small energy differences (0.23 and 0.13 MeV respectively) that their gamma-decay is much slower than their beta-decay; in the remaining cases because although the nuclei are self-conjugate their ground states are not of T = 0 but of T = 1, J" = 0+.
